
Verston ot 1 "2./"J/1 u 

REVIEW OF RADIOACTIVE TRACER SURVEYS FOR CEMENT INTEGRITY 
actmy Name 1uperator 

Romulus Facility Environmental GeoTechnologies 
lWei! Name u ::;t:t-'A t-'ermtt Numoe~vvttness Anatyst 

Well 1 -12 M I-163-1W-C010 Vuqrinovich Greenhaqen 
[::itate lest uate 1 I est Numoer Loggtng ~..;ompany Analysts u ate 

Michigan December 5, 2012 2013-011 Baker Hughes March 13, 2013 

Well and Operational Information 
IL" <..-sg tvtatenat IL" <..-astng uu, tn 1v astng wetgm, lfm 1vas1ng tu, tn Long ;::,mng <..-astng Lengm, II 

Steel and 1 
Haste I loy 7 26 6.28 4080 

1 uotng tvtarenat I ' umng uu, tn 1 uotng tu, tn I' uotng Lengm, II I 
Fiberglass 4 .5 3.980 

1 au t-'tpe tvtarenat 1 au t-'tpe u u , tn 1 au t-'tpe, wetgnllfm. 1 au r-tpe tu, tn I' au t-'tpe Lengm, n 1 all t-'tpe u epm, n 

u penHole Cl tameter, tr tu,n t-'tltu, n 1 op ot u pen Interval, 

8.75 4645 N/A 4080 
ac~~;er Moaet r-ac~~;er 1 ype 1 op or r-ac~~;er, II tmnom or r-ac~~;er, n 

G PS 

Geological Information 
Name or Lowermost u ;::,uvv 1 t-ormauons tn Arrestment Interval t-ormanons tn tnjecnon Interval 

Black R iver Glen wood, 

Dundee Limestone T rempealeau Franconia , Eau Claire , Mt. Simon 
oase or Lowermost u ;::,u vv , II ueptn to top or Arrestment lntervat, n llnJeCtton tntervat 1 op, II 

387 3457 4035 

TOOL INFORMATION 
1 oot Lero sut: 1 • n oetow toot ze1 t:Jector, n oetow tool z 1 ut: 1 . n oetow toot zer l MU t: 1 , n oetow tool zero 

0.0 0.0 -4.0 - 8.50 N/A I 
CALl BRA TION INFORMATION 

1uepm out: 1, II uepm 1 Ut:l , n OUt:\ vt";::,t-'t LilrtOIOQY tvtaxtmum Keamng, u tvuntmum Keaatng, LL 

3955 3947 40 "Shale" 1.6 0 .3 
[Ueptn tlUI:: I , !I u eptn ltJt: 1 , n , tlUt: I Gt-'::iPI Ltthology Maximum Reading, LD Minimum Reading, Lll 

3802 3794 40 "Sand" 0.4 0 

BACKGROUNDLOG(BDEnBEFORETESTS 
lf:lppearance or Log, lltn()logy Q!Scerntote, exrremety suppressea, nmsy, etc. ts cauoratton me same as ror sransttcat cnecKs. 

Lithology is discernable on the log. 
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VerSIOn Of 1 "L/"j/ 1 U 

REVIEW OF RADIOACTIVE TRACER SURVEYS FOR CEMENT INTEGRITY 
ac111ty Name 1vpera10r 

Romulus Facility E nvi ronme ntal G eoT ech no loQies 
Well Name u::;t:.I-'A t-'ermlt Numoer Witness Ana tyst 

Well1 - 12 MI-163-1W-C010 Vugrinovich Gre en hagen 
::;tate 1est uate 1 1 est Numoer 1 Loggmg ~.;ompany Ana1ys1s uate 

Mich igan December 5, 2012 2 0 13-01 1 B aker H ug hes March 13, 2013 

FIRST SLUG TRACKING SEQUENCE 
1-1ow Kate, gpm ve1oc1ty m tuomg, rpm ueptn or aenectlon on 1st pass 1uenecuon on 1st pass, luerlecllonJtsacKgrounc t-'asses 1nrougn ::;1ug 

5 8 3142 63.6 39 10 
::>lug ::>purr yes or no ueptn or ::;p111, rt Movea up, yes or no I Minimum ::>lug ueptn, rt u1stance aoove snoe, Maximum Slug Depth, ft 

No N/A N/A N/A N/A 4170 
1...ommems 

A n anomaly occurred when the s lug was at about 4050 ft; it does not appear to be of concern but the a rea should 

be monitore d on f uture surveys. 

FIRST STATIONARY TEST 
11 001 ::>etung uepm, rt ueptn or 1::1ut: 1. n 1::1ut: 1 to open Interval, rt 11me at station, m•n jln)ecuon Kate, gpm I LOg UIVISIOns per Minute 1 

408 0 4080.0 0 .0 77.0 5 12 
Ejector Depth, ft Depth ofTDET, ft BDET above deeper of tbg or Pass BDET up, LD Pass UDET up, LD Velocity Up, ftfmin 

casing, ft 

4076.0 4071 .5 zero 795 N/A N/A 
~.;omments: 

An inc re a se in detected activity begins at a bout 66 m inutes and cont inues through the end of the test at the 

botto m d etector. The top d e tector does no t show any noticeable increase. G iven t he exceptiona l ly slow rate of 

s lug movem ent, it is not c le a r if a lo nger test would h ave sho wn incre ased a ctiv ity pa ssing th e top detector . 

FINAL LOG 
s the appearance mucn me same as me r1rst 1og. 

I 

~ 
Yes 

1uo the traces overlay well above the casmg snoe? 

Yes 

, 
I 

IAt wnat aeptns above me cas1ng snoe aoes tne nna1 log show h1gner gamma ray ac11v1ty·t 

N/A 

COMMENTS 

The approved procedures fo r th is test state that the rate of injectio n should be between 2 0 and 50 gallons per 

minu te; howe ver, t h is test h ad an inj ection ra te o f five g a llons per min ute. The injection well schematic in the test 

report has incorrect dep th s l iste d for the top of inj ection zone, to p o f injection in terval, and is sti ll la beled for EDS. 

A lso, s e e comments a bove relativ e to the specific test types. 

REGULATORY AND ENFORCEMENT REQUIREMENTS 
Is there movement above the casing shoe? Is there movement above the top of the injection interv Is there cause for concern? 

Potentially Unlikely Unknown 
HAVE REGULATORY OR ENFORCEMENT REQUIREMENTS BEEN MET? 

No 
1vvnat ronow-up acuons nave oeen taKen r 

iWnat roll ow-up act1ons are neeaea·. 

The UIC Technical Review Workgroup (TRW) cannot make a conclusive determination based on the submitted test. TRW recommends that the 
injection rate for the tests follow the approved test procedure of 20-50 gallons per minute. Region 5 UIC Branch Guidance #5 recommends that the 
injection rate for the stationary test be as close to the rate of proposed operation as is possible; therefore, it is recommended that the stationary test be 
run as close to 50 gpm as possible. An updated well schematic should be submitted containing the correct depths to the top of the injection zone and 
op of the injection interval, verify that the depth to the top of the confining zone is correct, and add values for the depths to the top and bottom of the 

(l_acker and the depth to the bottom of the tailpipe, if any. 
Date follow-up action completed 
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Vers 1on ot 1 L/;;11 u 
REVIEW OF RADIOACTIVE TRACER SURVEYS FOR CEMENT INTEGRITY 

ac1ury Name 1uperaror 

Romulus Facility Environmental GeoTechnologies 
wen Name IU:St:t-'A t-'erm1t Numoe I Witness I Analyst 

Well #2-12 MI-163-1W- C011 Lanigan Green hagen 
l'>la!e 1es1 ume 11 eSII'IUmoer 1 Loggmg wompany Ana1ys1s ua1e 

Michigan J anuary 16, 201 3 2013-012 Baker Hughes March 18, 2013 

Well and Operational Information 
IL'> wsg IVIaienal L'> was1ng uu, tn wasmg we1gm, lflll wasmg 1u, 1n ~_ong '>mng was1ng Lengm, n 

Steel and 

H astelloy 7 26 3983 
I' uo1ng Matenal IUOing UU, In I' Ubtng IU, tn 11 uomg Lengtn, n 

F iberglass 4 .5 3.980 
1 au t-'lpe IVIaJenal 1 au t-'lpe u u , m 1 a11 1-'lpe, we1gnllftn. 11 a11 1-'lpe 1u, 1n 11 a11 t-'lpe Lengm, n 11 au 1-'lpe uepm, n 

1upenHo1e a1ameter, m IIU,TI 1!-'t:liU,TI 1 op or upen Interval, r 

8 .75 4550 4025 3983 
1-'acKer IVIOOel 1 r acKer 1 ype 1 op 01 r acKer, n oouom or 1-'aCKer, n 

GPS 

Geological Information 
I Name or Lowermost u:suw 1-ormat1ons m Arrestment Interval t-ormat1ons In InJeCtion 1merva1 

B lack River Glenwood, 

Dundee Limestone Trempealeau Franconia, Eau Claire, Mt. Simon 
tlase ot Lowermost u:;ow. tt uepth to top ot Arrestment 1merva1, n I InJection 1merva1 1 op, n 

387 3369 3937 

TOOL INFORMATION 
I OOILero 1 out: 1 , tt below tool ze II::Jector, n below tool z 11 ut: 1 , n below tool zeq MUt: 1 , n below tool zero 

0 .0 0.0 -4.0 - 8. 50 N/A I 
CALIBRATION INFORMATION 

Ueptn t:SUI:: I , It 1 ueptn 1 ut: 1 , n I !:SUI:: I l,;t-':::it-'1 .1tno1ogy Max1mum K.eadmg, LL 1 M1n1mum Kead1ng, LU 

3800 3792 40 "Sand" 0.4 0.0 
uepm OUt: I , TI 1uepm 1 Ut: l , n lt:lUI::I \..,t-''>t-'1 Lithology Maximum Reading , LD Minimum Reading, LD 

3855 3847 40 "Shale" 1 .8 0.2 

BACKGROUND LOG (BDET) BEFORE TESTS 
!Appearance o ·Log, 1 o ogy mscern1o1e, exueme y suppressea, no1sy, e c. s cauora 1on Ire same as or s a IS 1ca1_ cnecKs. 

Lithology is discernable on the log. 

P age 1 
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vers1on ot 1 "l./"j/1 u 

REVIEW OF RADIOACTIVE TRACER SURVEYS FOR CEMENT INTEGRITY 
acnny Name 1uperator 

Romulus Facility Environmental GeoTechnologies 
vveu Name 1 U'>t:t'l\ Permit Numt>er Witness Analyst 

Well#2-12 MI-163-1W-C011 Lan igan Green hagen 
:;tate l est uate 

1 

1 est Numt>er ILoggrng company Analysis u ate 

Michigan January 16, 2013 2013-012 Baker Hughes March 18, 2013 

FIRST SLUG TRACKING SEQUENCE 
-row Kate, gpm verocny rn ruorng, tpm 'Ueptn ot aetlectron on rst pass 1 Uetlectron on 1st pass, 1 uetlectront tsacKgrounc Passes 1nrougn::;1ug 

34 53 3814 12.6 7 8 
::ilug ::;purt yes or no uepm or ::ipllt, n Movea up, yes or no I Min imum ::;1ug ueptn, n 1u rstance aoove snoe, Maximum Slug Depth, ft 

No N/A N/A N/A N/A 4118 
comments 

The radioactive material peak in the slug chase test is only 7 times greater than the lithological variation- EPA 
Region 5 UIC Guidance #5 recommends that this ratio be at least 50 times greater. 

FIRST STATIONARY TEST 
1 oo1 ::>ettlng uepm, n uepm OT t:SUt:: I , n lt:SUt:: 1 to open rmervar, n 11me at station. mrn llnJecuon Kate, gpm 1-0g UIVISIOnS per MinUte 

3977 3977.0 6.0 30.0 34 12 
Ejector Depth, ft Depth ofTDET, ft BDET above deeper of tbg or Pass BDET up, LD Pass UDET up, LD Velocity Up, ft/min 

casing, ft 

3973.0 3968.5 6 N/A N/A N/A 
~.;ommems: 

The consultant's explanation of a earlier surface iodine leak causing an incidental anomaly is plausible since the 
radioactive material is detected first at the top detector and then the bottom detector indicating downward 
movement. However, this occurrence could have completely masked any upward moving material from the 
intentional slug. 

FINAL LOG 
s me appearance mucn me same as me first rog. 

The final gamma ray log appears to show residual iodine along the entire length that was compared. 
lJo me traces ovenay well above tne casrng snoe·t 

The traces overlay fairly well, but are elevated in the final run. 
At wnat aeptns above tne casrng snoe aoes me trnal log snow nrgner gamma ray actrvny . 

Over the entire length of the final base log. 

COMMENTS 
The well schematic provided in the test report lists an incorrect depth to the top of the injection interval, and the 
depth to the packer given on the schematic conflicts with the depth to the packer denoted on the log chart. Also, 
see comments above relative to the specific test types. The elevated radioactive activity in the final log 
compared to that in the initial log should be explained. 

REGULATORY AND ENFORCEMENT REQUIREMENTS 
Is there movement above the casing shoe? Is there movement above the top of the injection interv Is there cause for concern? 

Indeterminate Indeterminate Unknown 
HAVE REGULATORY OR ENFORCEMENT REQUIREMENTS BEEN MET? 

No 
wnat follow-up act1ons nave been taKen·t 

w nat tonow-up acuons are neeaea·f 

The UIC Technical Review Workgroup (TRW) cannot make a conclusive determination based on the submitted test. TRW recommends that the 
injection rate for the tests follow the approved test procedure of 20-50 gallons per minute. Region 5 UIC Branch Guidance #5 recommends that the 
injection rate for the stationary test be as close to the rate of proposed operation as is possible; therefore, it is recommended that the stationary test be 
run as close to 50 gpm as possible. An updated well schematic should be submitted containing the correct depths to the top of me injection zone, top 
of the injection Interval, and top of the confining zone, and add values for the depths to the top and bottom of the packer and the depth to the bottom o 
the tailpipe, if any. The elevated radioactive activity in the final log compared to that in the initial log should be explained. 
Date follow-up action completed 
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Version: Temperature log 2009-11-16 

REVIEW OF TEMPERATURE LOGS FOR PART (2) OF Ml 
ac111ty Name uperator 

Romulus Facility Enviromental GeoTechnologies 
!Well Name Test ID Number US EPA Ferm1t Number I Analyst 

Well #1.-12 2013-009 MI-163-1W-C010 J. Wawczak 
[G'oumy l::;tate 11 est uate 1Ana1ys1s uate 

Wayne Michigan December 4, 2012 March 12, 2013 

Well and Operational Information 
Long String Casing Length, ft Tubing Depth, ft Tailpipe Depth, ft Does lnjectate Temperature vary? 

4080 4066 4070 No 
Depth to Base of USDW, ft. Name of Lowermost USDW Date of Last Injection Is this a Multi~ zone Facility? 

136 Dundee Limestone Unknown No 
Depth to Top of Injection Interval, ft Name of Injection Zone Hour of Last Injection Other Zones Used at Facility 

4035 
Black River Glenwood, 

N/A No 
Trempealeau 

Top of Fill/Plugged Back Depth, ft. Total Depth, ft Volume Injected in PastY ear, gal Depth to Other Injection Zone, ft 

4247 4645 Zero No 
Calibration Information LoQging Information 

Low Gauge Temp, deg F High Gauge Temperature, deg. F Time of start of Logging For Data Plot, Data Interval, ft 

36.5 N/A 08:00 5 
Low Thermometer Temp, deg. F High Thermometer Temp, deg. F Hours since injection Max Log Depth, ft. 

36 N/A Unknown 4250 
Were Log Readings Adjusted? Overall Appearance Good? Decay Series? Maximum Logging Speed, ftlmin 

No Yes No 33 

Observations 
Depth of Most Extreme temp above 

Depth to Liquid Level, ft Top of Receptive Strata, ft. IZ. ft Depth of Most Extreme temp in IZ, ft 

Surface Can't be determined N/A N/A 
Temperature at Total Depth, deg F Bottom of Receptive Strata, ft. Most Extreme Temp above IZ, deg Most Extreme Temp in IZ, deg F 

85.78 Can't be determined N/A N/A 
Top of Receptive Strata to top of IZ, ft Thickness of Receptive Interval, ft 

N/A N/A 

Analysis 
Is a Log Available for Comparison? Are traces Essentially Congruent? Intervals with Constant Temp over more than 50 ft. present in cased hole? 

Yes Yes No 
Wii'c3'fW8iiT6'Q'LiS8tfi"'"'"''''"''""'···· .. ·-.. -- Is there a Pivot Point Top of Interval #1, ft Top of Interval #2, ft 

EGT#1-12 No N/A N/A 
wh-a"i·vear·?························-···-·-····-····--······· wyes:·wharaeptii?-·tt······························· ·sat£om .. onntervar1H:-1'f ..................... souo·m·orTnterv·ar#2·.--tt .......................... 

2007 0 N/A N/A 
·wves;·wii·at·remp·?-·deg··F······················ rs·constanrrem·p·rv;a·re·o·rTes·s--than ·te·mp·Abov·e? .......................................... 

0 N/A N/A 
'CiOE!STii'fS"S'liQQ8St'FiOW? .................... 008S'"ihfS'S·ugg·est-FTOW? ....................... 

N/A N/A 
Comments 

It should be noted that in the procedures it states that prior to running the temperature log, the tool 
must be compared with a calibrated thermometer in ice water and water of ambient temperature. The 
tool aooears to onlv have been calibrated with the ice water. 

Does the Well Have External Mechanical Integrity? 
Unsatisfactory -Approved Procedures Were Not Followed 



Version: Temperature log 2009-11-16 

87 

80 
u. 
C) 

:I 
I I 

Q) 73 "'0 
I 

I 
Q) 
s.... 
::::J 66 -rn s.... 

I 
I 

Q) 
c.. 59 E 
~ 

I 
I 

52 

45 

T -~ It l~ • ~ .. . .rl ' ~ T • ... ,, 'f •' ~ · 

0 1000 

- Weii#1-122012TEMP 
- - USDWbase 
--EGT#1-12 2007 GR 

Romulus Facility Well #1-12 

Ah 
"r 

1 

-- -

Jl 
~',-

" 
~ ~ 

, 
~ ~ I 

~ II I 

~-,., ~ w ~ ~~~r· ·;~ 
~ 

i' ·~ 

2000 3000 

Depth, ft 
- EGT #1-12 2007 TEMP 
- - Injection zone top 

, ~ 

~ ~ 

Test Date: December4, 2012 
Print Date: May 17, 2013 

300 

~r 250 

' I 
I 

I 
I 
II 

200 (/) 

0.. 
(.) 

~ 

150 
....... 
'5 
:.;::::; 
(.) 
<( 

100 0::: 
C) 

.J 
-

iMu! ,! 

50 

- 0 
4000 

-casing 
Well #1-12 2012 GR 

Comments: 
The 2012 test mirrors the 2007 test very well. The only major difference is in the injection zone. In the 
2012 test at a depth of about 4050 feet the curve stops climbing and stays steady for about 60 feet, 
then the temperature jumps up almost half a degree and continues to rise. 
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Version: Temperature log 2009-11-16 

REVIEW OF TEMPERATURE LOGS FOR PART (2) OF Ml 
Facility Name Operator 

Romulus Facility Enviromental GeoTechnoloQies 
Well Name USEPA Permit Number Analyst 

Well #1-12 MI-163-1W-C010 J. Wawczak 
County State Test Date Analysis Date 

Wayne Michigan December 4, 2012 March 12, 2013 
COMMENTS 

The 2012 test mirrors the 2007 test very well. The only major difference is in the injection zone. In 
the 2012 test at a depth of about 4050 feet the curve stops climbing and stays steady for about 
60 feet, then the temperature jumps up almost half a degree and continues to rise. The lack of 
apparent injection zone in the 2012 is possibly due to the lack of injection over the past few years 
causing a return to geothermal temperatures. 

Page 3 





Version: Temperature log 2009-11-16 

REVIEW OF TEMPERATURE LOGS FOR PART (2) OF Ml 
aCIIILY "arne uperawr 

Romulus Facility Environmental Geo Technologies 
vveu '"arne 1 es11u '"urnoer u" t:t"A eerrn11 '"umoer Ana1ys1 

Well #2-12 2013-010 MI-163-1W-C011 J. Wawczak 
iGounty <:>i8le 1 est uate Ana1ys1s uare 

Wayne Michigan January 16, 2013 March 8, 2013 

Well and Operational Information 
Long String Casing Length, ft Tubing Depth, ft Tailpipe Depth, ft Does lnjectate Temperature vary? 

3983 3965 3969 No 
Depth to Base of USDW, ft. Name of Lowermost USDW Date of Last Injection Is this a Multi-zone Facility? 

136 Dundee Limestone June 29, 2007 No 
Depth to Top of Injection Interval, ft Name of Injection Zone Hour of Last Injection Other Zones Used at Facility 

3940 
Black River, Glenwood, 

N/A No 
Trempealeau 

Top of Fill/Plugged Back Depth, ft. Total Depth, ft Volume Injected in PastYear, gal Depth to Other Injection Zone, ft 

4025 4550 Zero No 
Calibration Information Logging Information 

Low Gauge Temp, deg F High Gauge Temperature, deg. F Time of start of Logging For Data Plot, Data Interval, ft 

32 N/A N/A 5 
Low Thermometer Temp, deg. F High Thermometer Temp, deg. F Hours since injection Max Log Depth, ft. 

32 N/A N/A 4195 
Were Log Readings Adjusted? Overall Appearance Good? Decay Series? Maximum Logging Speed, ft/min 

No. Yes No 30 

Observations 
Depth of Most Extreme temp above 

Depth to Liquid Level, ft Top of Receptive Strata, ft. IZ, ft Depth of Most Extreme temp in IZ, ft 

235 Can not be determined N/A N/A 
Temperature at Total Depth, deg F Bottom of Receptive Strata, ft. Most Extreme Temp above IZ, deg Most Extreme Temp in IZ, deg F 

86.94 Can not be determined N/A N/A 
Top of Receptive Strata to top of IZ, ft Thickness of Receptive Interval, ft 

N/A N/A 

Analysis 
Is a Log Available for Comparison? Are traces Essentially Congruent? Intervals with Constant Temp over more than 50 ft. present in cased hole? 

Yes Yes N/A N/A 
Wii'afWEiiiTClg·osecr·r····························· Is there a Pivot Point Top of Interval #1, ft Top of Interval #2, ft 

Well #2-12 N/A N/A N/A WtJEifYear?· ................................................ ·iryes·.··wfiardepu;?··tt······························· 'BCiffC:iiii''OfiiitervaT#('if''''''''''''''''''''' BOHo·m·orfntervar#z·;·ff" ........................ 

2007 N/A N/A N/A 
wves;·wii·at·l'emp·?··aeg··F······················ 'iS'COiiSY8iii''f€!iii·p·Ma·re·ar·Les·s··tii8i1 ·re·mp·AbOVe? .......................................... 

N/A N/A N/A 
'i5oes·uws··s·u·ggesY.FiOiilf··················· ooe·s··tiiiS'SUgg·est·Fro·w?······················· 

N/A N/A 
Comments 
It should be noted that in the procedures it states that prior to running the temperature log, the tool 
must be compared with a calibrated thermometer in ice water and water of ambient temperature. The 
tool appears to only have been calibrated with the ice water. 

Does the Well Have External Mechanical Integrity? 
Unsatisfactory -Approved Procedures Were Not Followed 
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Version: Temperature log 2009-11-16 

REVIEW OF TEMPERATURE LOGS FOR PART (2) OF Ml 
Facility Name Operator 

Romulus Facility Environmental GeoTechnologies 
Well Name USEPA Permit Number Analyst 

Well #2-12 MI-163-1W-C011 J. Wawczak 
County State Test Date Analysis Date 

Wayne Michigan January 16, 2013 March 8, 2013 
COMMENTS 

The 2013 test mirrors the 2007 test very well. There is a small difference at the beginning of the 
test. Around 210 feet the temperature jumps around 8 degrees. After this point the graphs are 
almost perfectly in line, all the way to the injection zone. Once in the injection zone the 2007 graph 
has two small bumps then the temperature rapidly increases, for the 2013 test it stays at a steady 
rising slope and at around 4200 feet the temperature reading is almost 10 degrees less than in 
2007. The lack of apparent injection zone in the 2013 is possibly due to the lack of injection over 
the past few years causing a return to geothermal temperatures. 

N/A Page 3 




